recommended aerobic exercises such as brisk walking and jogging as well as strength training for enhancing muscle strength and endurance to promote better health.
In Japan, however, the percentage of those who perform strength training is very low. For example, the 2006 SSF National Sports-Life Survey (Sasakawa Sports Foundation, 2006) reported that the percentage of those who perform strength training two days or more per week was 3.9% of the respondents. Especially, among women, those married, current smokers, those aged over 50 years, and those who are not confident of their physical fitness, this percentage is low . Therefore, not only examining the efficacy of strength training, but also developing specific and effective ways for promoting strength training behavior are necessary.
An effective approach to promote the strength training behavior may be to apply a transtheoretical model (TTM; Prochaska & Declimente, 1983) . TTM, as mentioned in the Exercise Guideline 2006 (Ministry of Health, Labour, and Welfare of Japan, 2006) , has attracted attention especially in research areas on health promotion. The central concept of TTM is stages of change, which integrate both behavior and motivational readiness. There are five stages of change: Precontemplation, Contemplation, Preparation, Action, and Maintenance. TTM has been applied to a variety of health behavior such as smoking cessation and dietary behavior, and it has been shown to be effective to understand physical activity and exercise behavior among Japanese (Inoue & Shimomitsu, 2000; Oka, 2000) . In TTM, self-efficacy is a key factor that may affect the transition of the stages of change. The self-efficacy is defined as one's beliefs about their capabilities to produce certain behavior (Bandura, 1997) . Oka (2003b) previously demonstrated that those who have higher self-efficacy were likely to belong to later stages of change for exercise behavior.
Because exercise types and ways to engage in them are wide-ranging, attempts to evaluate the stages of change more accurately have been made in foreign countries, resulting in the development of a scale by exercise intensity (Leslie et al., 2003) and a scale specified for certain exercise type (Cardinal and Kosma, 2004) . In Japan, however, only a scale that evaluates exercises as a whole has been developed by Oka (2003a) . Furthermore, since a majority of Japanese do not perform regular strength training , it is necessary to focus on those who do not perform regular strength training and then to evaluate them for their motivational readiness. Therefore, development of a Japanese scale specified for strength training behavior would lead detailed and accurate evaluation of the prevalence and characteristics of each motivational readiness for strength training behavior.
For self-efficacy, similarly, evaluation using a scale specific to strength training behavior may be effective. Because generally self-efficacy is specific to certain type of behavior, it is important to focus on selfefficacy corresponding to each behavior (Bandura, 1997) . Therefore, if exercises are considered a combination of various behaviors, it is necessary to assume self-efficacy specific to each exercise type, not to the whole exercise.
To obtain clues to effective advancement of health promotion through strength training, the present study aimed at: (1) clarifying the characteristics of the groups belonging to the respective stages of change for strength training behavior and (2) evaluating the relationship between the self-efficacy and the stages of change for strength training, by introducing TTM concept into the strength training behavior aomng Japanese adults.
Methods

Data collection and subjects
An Internet-based survey was conducted on enrolled monitors from an existing social research company (about 260,000 registrants as of July 2007). The company was requested to obtain about 5,300 subjects and recruitment was continued from its enrolled monitors via e-mail until the target was reached. Tentative subjects for the study were extracted after gender and age groups (20-29, 30-39, 40-49, and Ն50 years) were stratified so as to be uniformly distributed; of these tentative subjects, 5,177 (40.1Ϯ12.0 years old) who did not lack required data were analyzed (97.3% of the applicants).
For distributions of gender, age group, educational background, marital status, and employment status, the subjects of the present study were compared to those of Japanese censuses (Statistics Bureau in 2002 . For the variables of age, educational background, and employment status, 10% or more differences were observed in the distributions between them. The subjects included a low percentage of the age group of 50 years and older compared to the entire Japanese adult population; in addition, they included low percentages of elementary, junior high, high, and oldsystem junior high school graduates and high percentages of vocational school, 2-year college, 4-year college, and graduate school graduates. For the employment status, those corresponding to Others (the elderly, etc.) were small in number. The educational background could not be compared to that of the 2005 census so was compared to that of the 2000 census. For household income, the present study included a lower percentage of subjects whose household income was less than 3.0 million yen than the 2006 Comprehensive Survey of Living Condition of the People on Health and Welfare (Ministry of Health, Labour and Welfare of Japan, 2006) did.
The present study was conducted with the approval of the Institutional Review Board of Waseda University Faculty of Sport Sciences.
Measures
Stages of change for strength training behavior
Based on a previous scale for exercise behavior developed in Japan (Oka, 2003a) , a new scale was developed. The choice of the scale were: "I currently do not perform strength training, and I do not intend to do in the future" (Precontemplation); "I currently do not perform strength training, but I intend to do in the near future (within 6 months)" (Contemplation); "I currently perform strength training, but not regularly" (Preparation); "I currently perform strength training regularly, but I have been for less than 6 months" (Action); and "I currently perform strength training regularly, and I have been for more 6 months" (Maintenance). For the definition of strength training, the following activities were indicated: "All exercises intended for enhancing muscle strength and endurance, including weight bearing exercises (e.g., crunch, pressup, squatting), exercises using simple dumbbells and tubes, and exercises using machines and barbells in fitness gymnasiums." In addition, based on the guideline of Healthy People 2010 (US Department of Health and Human Services, 2000) , the regular training engagement was defined as two days or more per week. Since Healthy People 2010 did not mention the duration per training, we did not define the duration of regular strength training. The subjects were asked to select one from 5 stages which best described their belief and behaior.
Amount of physical activity
To evaluate the relationship between the stages of change for strength training behavior and physical activity level, the amount of moderate and vigorous physical activities was measured using the Japanese edition (Murase et al., 2002) of the International Physical Activity Questionnaire Short Version (IPAQ-SV; Craig et al., 2003) . The IPAQ-SV, which is used for measurement of average weekly physical activity from viewpoints of vigorous and moderate physical activities and walking, has been examined the validity and reliability of the Japanese edition by previous study. Murase et al. (2002) demonstrated good test-retest reliability of rϭ0.72-0.93 correlation coefficients among three survey trials. The validity was confirmed by Murase et al. (2002) who obtained rϭ0.37-0.63 correlation coefficients which were calculated from an accelerometer and daily activity records based on the intensity levels set in reference to Ainsworth et al. (2000) . Ainsworth et al. demonstrated that light intensity training was equivalent to 3 metabolic equivalents (METs) and vigorous intensity training was equivalent to 6 METs. In the present study, thus, the sum of moderate and vigorous intensity physical activity (MVPA) during an average week was calculated and used for analyses.
Strength training type
The subjects at Preparation, Action, or Maintenance were asked about how their strength training was being performed, i.e., (1) where, (2) Meanwhile, the subjects at the Contemplation were asked to answer in a free description form about what type or content of strength training they hoped to start.
Self-efficacy for strength training behavior
In reference to a self-efficacy scale for exercise behavior developed in Japan (Oka, 2003b) and previous study (Resnick & Jenkins, 2000) , two experts in behavioral science brainstormed and created 5 situations that disturbed engagement in strength training (i.e., physical fatigue, psychological distress, lack of time, engaging alone, and tediousness). In response to the question, "Are you confident about performing regular strength training? Please choose the most applicable one of the following situations", the subjects were asked to rate their confidence using a 5-point Likert scale rating from strongly disagree (ϭ1 point) to strongly agree (ϭ5 points).
In confirmatory factor analysis including 5 items, the model that was assumed to have an error correlation between "I am confident in performing strength training even if I have to do it alone" and "I am confident in performing strength training even if I get bored with the training" had high fit indices (GFIϭ0.99, AGFIϭ0.98, CFIϭ1.00, and RMSEAϭ0.06). However, error correlation coefficient was high (g ϭ0.71). Thus, we conducted a confirmatory factor analysis excluding either of these two items. The model excluding former items ("… even if I have to do it alone") had higher fit indices (GFIϭ1.00, AGFIϭ1.00, CFIϭ1.00, and RMSEAϭ0.03). Figure 1 illustrates the final model for the factor structure of the self-efficacy scale for strength training behavior. Furthermore, in order to confirm the internal consistency of the scale, Cronbach's Alpha was calculated at a good value of a ϭ0.90. Based on these findings, the self-efficacy scale for strength training behavior finally consisted of the following 4 parameters: "I am confident in performing strength training even if I am tired", "I am confident in performing strength training even if I am in a bad mood", "I am confident in performing strength training even if I am too busy and do not have the time", and "I am confident in performing strength training even if I get bored with the training".
Demographic variables
In the present study, based on a review and update on correlations of adults' participation in physical activities (Trost et al., 2002) , the demographic variables that might be associated with strength training behavior were gender, age group, marital status, educational background, employment status, household income, hours per day spent watching television, and hours per day spent using the Internet.
Analyses
First, to clarify the demographic characteristics of the groups belonging to the stages of change for strength training behavior, variables which had three or more levels and could be an ordinal variables (i.e., age group, educational background, household income, hours per day spent watching television, and hours per day spent using the Internet) were analyzed with the Kruskal-Wallis test, and those which could not be and ordinal variables (i.e., gender, arital status, and employment status) were analyzed with a chi-square test for each variables as dependent variables and stages of change as independent variables. Second, to evaluate the relationship between the stages of change and the MVPA, an ANCOVA was performed, in which variables found to be associated with the stages of change were covariates, the stage of change was an independent variable, and the MVPA was a dependent variable. Subsequently, the relationship between type of strength training being performed (or being an interesting manner of strength training) and the stages of change was evaluated by using a chi-square test.
Third, to determine whether a trend correlation was observed between the stages of change and the selfefficacy for strength training behavior, Jonckheere's test (Jonckheere, 1954) was performed. In addition, to evaluate the effect of the self-efficacy for strength training behavior on the stages of change, a multiple logistic regression analysis was performed, in which the stage of change (with respect to Precontemplation) was an dependent variable, the score of the self-efficacy was an explanatory variable, and demographic variables found to have different distributions of the stages of change were moderator variables.
The statistical analysis software applications used were College Analysis Ver.3.0 for Jonckheere's test and SPSS 14.0 and Amos 5.0 for the other analyses.
Results
Relationship between stages of change for strength training behavior and demographic variables
For the distributions of the stages of change for strength training, 2,043 (39.5%) were at Precontemplation, 1,299 (25.1%) were at Contemplation, 1,085 (21.0%) were at Preparation, 292 (5.6%) were at Action, and 458 (8.8%) were at Maintenance. 
Relationship between stages of change for strength training behavior and MVPA
Assuming that the stages of change were an independent variable, the MVPA (min/week) was a dependent variable, and demographic variables found to have significant differences among the stages of change in Table 1 (gender, age group, employment status, marital status, educational background, and household income) were covariates, the main effect of the stages of change was observed as significant (F[4, 5166] ϭ25.82, pϽ.001). Multiple comparison by Bonferroni's method showed that the subjects at later stages of change tended to have a larger MVPA (Figure  2) Tables 2-4 indicated that the subjects at later stages of change tended to be less likely to perform strength training at home, with their own body weight bearing, or in their own way. Further analysis following age group stratification showed a significant relationship between the stages of change and the manner of performing the strength training in all age groups except for men aged over 50 years.
Interesting type of strength training
The free description replies about interesting manners of strength training answered by the subjects in the Contemplation stage were summarized. Of these 1,321 Contemplation subjects, 1,127 (85.3%) answered concretely about types of strength training. A training type-based classification of the answers from the 1,127 subjects (multiple answers allowed) showed that 651 (57.8%) were interested in weight bearing training such as crunch and press-up, 248 (22.0%) were interested in training utilizing machines or facilities, 179 (15.9%) were interested in training using iron dumbbells or other simple instruments, and 121 (10.7%) were interested in other training types.
Effect of self-efficacy on stages of change for strength training behavior
Jonckheere's test showed a significant trend (zϭ20.3, pϽ.001) between the stages of change and the selfefficacy and confirmed that the subjects at later stages of change tended to have higher self-efficacy. Table 5 shows the results of multiple logistic regression analysis in which the stages of change were a dependent variable. Even where the effects of the demographic variables found to be associated with the stages of change in Table 1 were controlled, the selfefficacy was found to significantly regress to the stages of change. Within the 95% confidence interval, furthermore, the regression of the self-efficacy tended to be stronger with advancing stage of change, except for the relationship between Contemplation and Preparation.
Discussion
The purposes of the present study were (1) to clarify the characteristics of the groups belonging to the respective stages of change for strength training behavior and (2) to evaluate the relationship between the self-efficacy and the stages. . In the present study, the term, "All exercises intended for enhancing muscle strength and International Journal of Sport and Health Science http://www.soc.nii.ac.jp/jspe3/index.htm
Advance Publication by J-STAGE ) 1.00 1.46 (1.42-1.50)*** 1.45 (1.41-1.49)*** 1.75 (1.68-1.83)*** 2.00 (1.92-2.08)*** endurance", was used for the definition of strength training in the questionnaire, as described in Healthy People 2010 (US department of Health and Human Services, 2000) , the updated recommendation for physical activity in the US (Haskell et al., 2007) , and a previous study on trends in strength training in the US (Kruger et al., 2006) . On the other hand, the 2006 SSF National Sports-Life Survey has not defined strength training but taken a format in which the subjects, if necessary, were asked to choose the strength training item out of the 60 types of exercises and sports. Therefore, not only differences in subjects and survey manners but also whether strength training was defined might have influenced the difference in the survey results.
For the relationship between the engagement status of strength training and the demographic variables, older, low educational background, low income, female, jobless, or married subjects tended to be at the Precontemplation stage. Furthermore, high income subjects tended to be at the Maintenance stage. A review and update on correlations of adults' participation in physical activity (Trost et al., 2002) have also confirmed that these factors were found to socio-demographic correlate. In countries other than Japan, it has been repeatedly confirmed that lower socioeconomic status people tended to have lower physical activity level (e.g., Siegel et al., 1995; Hallal et al., 2005) . The findings of the present study suggest that these trends in engagement were comparable even when exercises were limited to strength training.
Among the age groups, the oldest age group may be especially notable. For the engagement status of strength training in the oldest age group, the percentage at the Maintenance stage was similar to that of the other age groups; however, the percentage at Precontemplation was higher as the group was older, and about a half (46.6%) of the oldest age group belonged to this stage. This suggests that older age groups were polarized more distinctly into those who were performing strength training regularly and those who were not interested in strength training. On the other hand, since strength training has also been found to be effective for frail elderly people , services for the improvement of motor function were established as a care prevention project in Japan's long-term care insurance system when it was revised in 2005. Thus, the importance of strength training is also being recognized from the viewpoint of care prevention (Ministry of Health, Labour, and Welfare of Japan, 2005) . Therefore, it may be urgent to develop strategies to promote strength training intended for elderly people who are not generally interested in it.
The ANCOVA results showed that the subjects who were performing strength training more actively were more likely to have higher level of MVPA. As pointed out in methods, strength training is included in the MVPA (Ainsworth et al., 2000) . Thus, it may be suggested that although the IPAQ-SV used in the present study did not reflect the amount of physical activity consisting of strength training alone but the stages of change were valid for evaluation of strength training behavior.
For where, with what instrument, and in what type strength training was being performed, the subjects who did it at home, with their own body weight bearing, and in their own way were as a whole the most in percentage terms. Similarly, the groups belonging to Contemplation were also as a whole interested most in the same type of strength training. However, after these training types were analyzed by stage of change, the subjects at later stages tended to be less likely to perform such training in easy ways, e.g., at home. Although this causal relationship could not be discussed because this was designed as a crosssectional study, some forms of strength training, e.g., body weight bearing training, may be acceptable to start but difficult to continue regularly.
Next, after the demographic variables were adjusted to evaluate the relationship between the stages of change and the self-efficacy, the self-efficacy for strength training behavior was found to predict the stages of change for strength training behavior. This finding is consistent with ideas for TTM (Prochaska & Declimente, 1983) and results of an empirical study on general exercise behavior (Oka, 2003b) . The findings of the present study support the efficacy of application of TTM specified to strength training.
The present study first examined the engagement status of strength training in normal adults in Japan and its detailed correlations using TTM, but there were several limitations. First, this study was a crosssectional one. Thus, the causal relationship between the stages of changes for strength training behavior and the types or self-efficacy for the being performed strength training could not be discussed. Especially, since it has been pointed that the self-efficacy correlated with whether physical activity or exercises were performed (McAuley & Blismmer, 2000) , longitudinal studies would clarify the correlation among variables in the future.
The second limitation is sampling bias. It has been pointed that surveys using the Internet in Japan characteristically provide high convenience for both surveyors and respondents and enable rapid and accurate data retrieval, but may cause a sampling error because age groups of respondents may be disproportionately distributed and using enrolled monitors may in fact make it a judgment sampling method (Yasunaga et al., 2006 ). The present study had an issue of extraction from enrolled monitors of a social research company, and the subjects of the present study characteristically included small numbers of older age subjects, low income subjects, and Other employment status subjects and a large number of higheducational background people compared to the population ratios in Japan (Statistics Bureau in 2002 ; Ministry of Health, Labour and Welfare of Japan, 2006) . Consequently, if the engagement status of strength training obtained from the present study is generalized, attention should be paid to the second limitation.
Additionally, the third limitation is that ambiguous recognition about strength training in Japanese adult may be listed. In the present study, the term, "All exercises intended for enhancing muscle strength and endurance", was used for the definition of strength training in the questionnaire, as described in Healthy People 2010 (US Department of Health and Human Services, 2000) and the updated recommendation for physical activity in the US (Haskell et al., 2007) . This measure and this updated recommendation distinguished between strength training and aerobic exercises, whereas it cannot be denied that the subjects of the present study might give an answer to the questions using this term on the assumption that strength training is included in aerobic exercises such as walking.
The analyses for the tendency of strength training behavior using the stages of change revealed that nearly half of the subjects aged over 50 years who may come to need care prevention belonged to the Precontemplation stage. In TTM, not only self-efficacy but also the pros and cons (advantages and disadvantages) for behavior are assumed as a factor associated with stages of change. A previous study on general exercises has reported that correcting the balance of the pros and cons is important for groups at early stages of change (Marcus et al., 1998) . In the future, it will be necessary to develop scales for evaluating the pros and cons for strength training along with self-efficacy and further to examine factors that may affect the transition of the stages of change especially in old age groups.
As to the types of performing strength training, the highest percentage was observed to do it at home, with their own body weight bearing, and in their own way, but this engagement type tended to be less likely to be used at later stages of change. A previous study demonstrated that those who had higher self-efficacy more easily continued physical activity and/or exercises (McAuley et al., 2003) . Also for strength training behavior in Japan, providing information that includes self-efficacy increasing methods (Bandura, 1997 ) is expected to assist persons who want to continue strength training in easy ways, e.g., at home.
Other factors associated with strength training are presumably presence of illness, physical fitness level, presence of sports experience, and engagement of other exercises. By evaluating the relationship between the self-efficacy and the stages of change after those factors were adjusted, this relationship may be clarified further. In addition to self-efficacy, effects of social and physical environments such as social support from family members, friends, and/or medical service workers, accessibility to information about strength training, and presence of a facility available for strength training are possible factors. However, few studies based on such viewpoints have been studied in Japan. In the US, studies on elderly people have pointed out that social support affected engagement of strength training (Bopp et al., 2004) and that subjective norms and perceived behavioral control for social expectations were correlates of the strength training behavior (Dean et al., 2007) . In the future, it will be strongly required to examine factors that may affect the strength training behavior from broad-ranging viewpoints taking into account environmental factors.
